Sevoflurane-induced preconditioning of rat brain in vitro and the role of KATP channels.
In the present study we tested the ability of the inhalation anesthetic sevoflurane to induce preconditioning against hypoxia in vitro. Rat hippocampal slices were prepared using established procedures. After 90 min of incubation, slices were exposed for 30 min to 0, 1, 2 or 3 minimum alveolar concentration (MAC) of sevoflurane under normoxic conditions (95% O2/5% CO2). Fifteen minutes later, slices were exposed to 13-min hypoxia (95% N2/5% CO2) followed by 30-min reoxygenation. The amplitude of extracellularly recorded, orthodromically evoked, CA1 population spikes (neuronal function) at the end of the reoxygenation period was measured and used to quantify the degree of recovery of neuronal function posthypoxia. To assess the role that the mitochondrial KATP channel plays in preconditioning, its blocker, 5-hydroxydecanoic acid (5-HD), was added during sevoflurane exposure. Sevoflurane-preconditioning with 1, 2 and 3 MAC increased the degree of recovery of neuronal function after 13-min hypoxia and 30-min reoxygenation from 51 +/- 1% (0 MAC), to 55 +/- 3%, 63 +/- 3%, and 72 +/- 2%, respectively. The effect of 3 MAC sevoflurane was blocked by 5-HD (53 +/- 3%), whereas 5-HD alone had no effect (48 +/- 3%) on the recovery of neuronal function from hypoxia. It is concluded that sevoflurane is capable of inducing preconditioning in vitro in a dose-dependent fashion and involves activation of mitochondrial KATP channels.